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SUMMARY 


Two owl surveys were conducted on the Bozeman District 
of the Gallatin National Forest in the spring 1992. The 
first survey was for boreal owls and was conducted between 
26 February and 30 March. The second survey was for 
flammulated owls and was conducted between 28 May and 10 
June. The call playback method was used to survey for owls 
on 18 survey routes. A total of 99.5 miles were covered 
with 117 calling stations. Owls were heard on 17 routes and 
at 29 calling stations. Elevation ranged from 5400 feet to 
8400 feet. 

A total of 26 boreal owls, 19 great horned owls. §& 
northern saw-whet owls, 10 northern pyemyv-owls. and one 
great gray owl was counted. No flammulated owls were 
observed. 

Boreal owls were heard on 11 routes and elevatisn 
ranged from 6560 feet to 8300 feet. Boreal wwls were 
detected on all aspects, but north was most common. 20 
observations were in timber stands with at least 4U% crown 
cover. 14 locations were associated with timber stands 
dominated by lodgepole pine. Boreal owls were found in 
continuous forests as well as those fragmented by timber 
management. Two routes were located in a pristine forest 
near Yellowstone National Park. 42% of the boreal owls 
observed were found on these two routes. 

This survey demonstrates that boreal owls are present 
on the Bozeman District of the Gallatin National Forest in 
the Bangtails and the Gallatin Mountain Range. The 
flammulated owl was not observed in this survey and its 


presence is still unknown. Surveys for the flammulated owl 
should continue on the Bozeman District to build evidence 
for their presence or absence in the area. Surveys for the 


boreal owl should concentrate on locating nests. 

Information that could be gathered once nest sites are found 
include: nesting success, tood habits, micro and macro 
habitat requirements, dispersal of young and interconnection 
of geographically distinct populations. 


INTRODUCTION 


The boreal owl (Aezgolius ftunereus) is a small, 


nocturnal owl found in circuboreal forests around the world 
(Hayward 1989). Boreal owls have been found in mature-old 
growth high elevation forests with a major component of 


subalpine fir (Abies spp.) and spruce (Picea spp.). The 


breeding season begins in February and continues through 
March and during this time male boreal owls can be 
identified by hearing their distinctive winnowing 
territorial call. 


The flammulated owl (Otus flammeolus ) is also a small. 


nocturnal owl found in western forests of North America 
during the summer months (Reynolds et al. 1989). This owl 
feeds primarily on insects and migrates south as far as 
Mexico during winter months. Flammulated owls are known to 
exist in mature-old growth montane yellow-pine forests 
consisting of ponderosa pine (Pinus ponderosa) or jeffrey 


Pine (Pinus jeffreyi), but have also been found in western 


larch (Larix occidentalis), douglas fir (Pseudotsuga 
menziesii), and aspen (Populus tremuloides) forests among or 
near yellow pine forests (Reynolds and Linkhart 1984). The 
breeding season begins in May and continues into June and 
during this time males can be identified bv tev a het 
distinctive low toned "boop...boop" territorial call. 

Both species are secondary cavity nesters and depend on 


medium-large size woodpeckers for excavating nest cavities. 


Woodpeckers nest in large diameter dead and/or disease trees 
which are commonly removed during commercial tree harvests 
and for tirewood (Reynolds et al. 1989). Reductions in 
woodpecker populations. resulting from snag removal and 
changes in the structure or composition of stands used for 
nesting and foraging, may be occurring which will 
dramatically effect these small forest owl species. Concern 
for these species has lead to the listing of the boreal owl 
and flammulated owl as Sensitive Species in Region 1 of the 
United States Forest Service. The forest Service is now 
required to monitor their status and population trends on 
National Forest lands. 

Boreal owls are known to occur in Yellowstone National 
Park (pers comm. T. McEneaney), the Beaverhead and Bitteroot 
National Forest (P. Mullen 1990), and the Lewis and Clark 
National Forests (J. Carlson 1991) in Montana. Flammulated 
owls are known to occur in western Montana (Reynolds et al. 
1989). The presence of these owls on the Gallatin National 


Forest is unknown. 


SURVEY AREA 


Survey routes were on the Bozeman District of the 
Gallatin National Forest in southwestern Montana (Figure 1). 
The district covers the west half of the Gallatin Mountain 
Range, the Bridger Mountains and the Bangtails. Routes were 


concentrated in the Gallatin Mountain Range. 


Figure 1. The Bozeman District of the Gallatin National 
Forest, study area for boreal and flammulated owl survevs 
conducted in the spring of 1992. 


OS 


The dominate timber on the district is lodgepole pine 
and douglas fir. Engelmann spruce, subalpine fir and aspen. 
occur on the wetter sites. Whitebark pine and Limber pine 


occur at high elevations. 


METHODS 


Boreal owl and flammulated owl surveys were conducted 
on the Bozeman District of the Gallatin National Forest in 
the spring of 1992. Survey routes were selected that 
represented a variety of habitat types including; low 
elevation, high elevation, riparian, fragmented, and 
continuous forests. Routes were surveyed from snowmobiles, 
vehicles, skis, and foot between 27 February and 10 June. 
Surveys were only conducted on nights with winds predicted 
at less than 10 mph. 

Surveys were started one half hour after sunset and 
lasted 2-7 hours. The call playback method was used to 
survey for owls. Playback stations were one halt to one 
mile apart along the survey route. The spacing varied 
widely on some routes due to the topographic and/or habitat 
variation. At each station we listened for calling owls for 
2-3 minutes, played the boreal or flammulated owl 
territorial call for 2-3 minutes in one direction, listened 
for 2-3 minutes and then played the boreal or flammulated 
owl call again for 2-3 minutes in another direction and 


listened for 2-3 minutes. A second species call was then 


Played for 2-3 minutes and we listened for 2-3 minutes. 

When an owl was heard the direction and estimated distance 
was recorded on a 7.5 minute U.S.G.S. topographic map. Tree 
species were recorded for each station. Slope, aspect and 
timber stand type were recorded for the estimated location 
of the boreal owls. Timber stand types are derived from 
stand data found in Form 22 at the District office. They 
are named for the major volume species in the stand and 
describe tree size (sapling. pole. mature) and canopy 


closure (00-39%, 40-69%, 70+%). 


RESULTS 


Two owl surveys were conducted on the Bozeman District 
of the Gallatin National Forest in the spring of 1992 (Fig 
2). The first survey was for boreal owls and was conducted 
between 26 February and 30 March. Survey routes were mostly 
high elevation and in forests that had at least some 
subalpine fir and/or spruce. The second survey was for 
flammulated owls and was conducted between 28 May and 10 
June. Survey routes were high and low elevation, and in 
forests dominated by mature douglas fir. 

The objective of these surveys were to determine the 
Presence of boreal and flammulated owls on the Bozeman 
District (Table 1). Routes were surveyed only once, and 
data should only be used as evidence of owl activity. 


Population estimates are not possible with this data. 


Figure 2. 
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Figure 3. Boreal owl locations (*) for the 1992 surveys 
conducted on the Bozeman District of the Gallatin National 
Forest. 


Table 1, Route discriptisn ang owl ebservaticns far ce) surveys conc..tee o- che Loves: 
District of the Sallatin Natianal Forest in the sprince 2! 1292, 


Geld GESERVEL 
Route # and Name Date Travel Miles Elevation BO) GH SH) 0ONP O88 
Bl Pine-Slushaan 3-21-92 ski 3.0 6200-6800 ff 9 {: t 1 9 
R2 Bozeaan Cr. (BO) 3-26-92 valk 5.0 5400-5000 ft 0 9 2 1 90 


B3 Hyalite (low) = 2-27,3-9-92 vhel «8.0» 5800-6200 ft 0 2 0 O 9 
84 History Rock 2-27-92 ski 1.5 6600-7300 ff 3 1! 0 3 9 
BS E. Fork Hyalite Cr. 3-02-92 snao 6.0 6600-8400 ft 1 0 0 0 9 
B6 Little Bear-Shenange 3-30-92 snao—ss.0)2S 6000-8200 ft 2 0 2 0 0 
B7 Little Bear-Mica 3-22-92, snmo =68.0 »=—s 6000-8200 ft 1 #0 0 0 9 
B8 Upper Squaw Cr. 3-04-92  sn#o 7.0 6600-8000 ft 2 1 1 1 § 
B9 Line Cr. 3-10-92, snec §=68.5 = 5500-7400 ft 2 #0 G&G 0 9 
B10 Noose-Portal 3-11-92 snao =—-11.0 «6000-8200 ft 2 2 3 tf 0 
Bil Buffalo-Porcupine 3-13-92 snao 8.0 6200-8200 ft 7 3 9 1 0 


B12 Buffalo-Raashorn 3-14-92 snao 5.0 6400-8200 ft 4 3 0 0 90 


FLI3 Battle Ridge 6-01-92 vhel 2.0 6200-6400 ff O ft 9 O 0 
FLI4 Olson Cr. 6-08092  vhe} 3.0 6300-7000 ff 0 2 0 1 0 
FLIS Jackson Cr. 6-03-92 vhel 6.5 6000-7700 ft 1 #1! 0 O 0 


FLI6 Bozeaan Cr, (FL) 6-10-92 vhel 3.0 6000-6400 ff 0 ¢ 0 0 0 
FLI7 Moser Cr, 6-99-92 vhel 3.0 6700-6800 ft 1 09 9 9 1} 
FLI8 Squaw Cr. (low) 5-28-92 vhcl 6.0 5600-7000 ft 0 0 oO 1 ¢@ 


Total siles 99.5 


1D 
Lee) 


Qwl species tctals 26 } 10 


Total ovl count 76 


BO-boreal owl, SH-great horned owl, SW-northern saw-whet, NP-northern oygay, Uk-unknown 
owl] 


The first survey covered 12 routes. 24 boreal owls. ib 
Kreat horned owls (Bubo virginianus), 9 northern saw-whet 
owls (Aegolius acadicus), 8 northern pygmy-owls (Glaucidium 
gnoma), and 11 unknown owls were counted. Unknown owls were 
not identified because territorial calls were not pital: 

The second survey covered 6 routes and no flammulated 
owls were detected. Two boreal owls, 3 great horned owls, 2 
northern pygmy-owls, 1 great gray owl (Strix nebulosa), and 
1 unknown were counted. 

A secondary objective was to describe the distribution 
of all owls found on the Bozeman District (Table 2). In 
general, owl locations were not precise because only one 
azimuth reading was obtained per owl. Therefore. all 
locations are subject to observer bias, in determining 
distance and direction accurately. 

Great horned owls were observed in a variety of 
habitats, ranging from low elevation aspen riparian zones to 
high elevation subalpine fir lodgepole forests. Elevation 
of observations panged from 6160 feet to 7720 feet. 

Northern saw-whet owls were generally heard near 
riparian zones. Elevation ranged from 5520 feet to 7880 
feet. 

Northern pygmy-owls were heard at dusk and not during 
survey hours. However, several incidental pygmys were heard 
during the setting up of the route stations or at the first 
station. Elevation ranged from 5480 feet to 7770 feet. 


Only one great gray owl was observed. The owl was 


Table 2. Other cwi species abserved during bar2ai anc fiaasulate? iv. curves 
conducted on the Bozeman District of the Gallatin Naticnail ‘orest in 1232. 


Nueber 
Species Observed Route-Staticn Elevation Tisber Type 
Great Horned 1 B1-05 6400 DF, LP 
Great Horned 2 B3-06 6700 LP, ES, SAF 
Great Horned 1 B4-11 6480 DF LP, SAF 
Great Horned (juv) 1 B4-12 6560 DF, LP, SAF 
Great Horned 1 810-02 7690 DF,LP,€5, SAF 
Great Horned 1 B10-08 6160 DF. LP,ES,Asoen 
Great Horned 2 B11-01 6890 DF ,LP,ES. SAF 
Great Horned 1 B11-02 7380 DF ,LP.ES. SAF 
Great Horned 2 B12-01 7040 DF, LP. ES, SAF 
Great Horned ! B12-02 7200 DF, LP,ES, SAF 
Great Horned 1 812-03 7240 OF, LP,ES, SAF 
Great Horned ! B12-05 7720 DF LP, ES, SAF 
Great Horned l FL13-01 6200 DF, LP 
Great Horned 2 FL14-02 5609 OF 
Great Horned 1 FLI5-02 7100 OF 
Northern Saw-Whet i B1-05 6400 DF,LP 
Northern Saw-Whet 1 82-02 3520 DF, LP, Cott anvood 
Northern Say-khet 1 82-06 6040 OF,ES 
Northern Saw-Whet 1 B6-03 7880 LP, SAF 
Northern Say-Whet 1 B6-04 6043 DF,LP,£S, Aspen 
Northern Sav-#het 1 BE-03 7060 OF, LP, SAF 
Northern Sav-Whet 1 BS-04 6630 DF LP, ES, SAF 


Northern Saw-Whet ! B10-08 6160 DF,LP,Sspen 


Northern Sav-Whet 
Northern Fyany 
Northern Pyamy 
Northern Pyany 
Northern Pygay 
Northern Pygay 
Northern Pygay 
Northern Pygay 
Northern Pygay 
Northern Pyqay 
Northern Pygay 


Great Gray 


Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


Unknown 


DF douglas fir, LP lodgepole pine, £5 engelaann spruce. SAF cubaloine fir 


! 


FL18-08 


can 
9300 


6408 


s480 


48¢ 


6300 


7080 


7720 


8000 


8435 


5500 


OF LP, SAF 
DF LP, SAF 

DF ,LP,£S, SAF 
DF ,LP,€S, SAF 
DF ,LP, £5, SAF 
DF LP 

OF 


DF, LP 


LP. SAF 

DF .LP.ES. SAF 
DF LP.ES. SAF 
OF LP, SOF 

DF ,LP, SAF 
DF, LP, ES, SAF 
DF LP, ES, SAF 
DF ,LP, ES, SAF 
DF LP, ES, SAF 
DF ,LP,€S, SAF 


DF, ES 


Possible . 


2 


GH juy 


SaW-ehet 


SH or NP 


boreal 


? 


boreal 


boreal 


{boreal/ 1? 


? 


observed along a road in a meadow. The elevation was 6720 
feet. 

The majority of the unknown owl observations were noted 
in response to our recorded boreal owl territorial call. We 
saw 2 owls fly by without making any noise. Another owl was 
perched nearby and made several screeching noises before it 
flew by (possible northern saw-whet). Four unknown owls 
gave an "ooo-wheat" call from a perch nearby, it is suspect 
that they were boreal owls. One unknown sounded like the 
"food beg' of a great horned juvenile owl. One unknown owl 
sounded like a northern pygmy-owl to one observer and a 
northern saw-whet owl to the other observer. Two unknowns 
made strange noises and observers have no idea on species. 
The unknown owl observed in the second survey was flushed 
from the side of the road. 

A total of 26 boreal owls were heard on 13 routes 
(Table 3). Tree species, size and crown cover was 
identified for boreal owl locations on National Forest land. 
This information on timber stands was made available at the 
Bozeman District office. Timber stands are categorized 
according to major species, and several other tree species 
may also occur within the stand. Most categorization is 
interpreted with the use of aerial photographs, and also by 
using averages from surrounding timber stands. Therefore. 
boreal habitat as described in this report may not be 
accurate. 


Elevation ranged from 6560 to 8300 feet for boreal owl 


Table 3, 
conducted on the Bozeman District of the Sallatin Naticnal. 


Boreal ow! locations, habitat descriations and moon phase for the 1992 surveys 


Route and Legal 


Date Station no. Description Elevation Slope 
2-27-92 -B4-11 T4S REE seci& 1/4NW = 7100 40% 
2-27-92 B4-1d 145 RHE sec 9 1/4SW 7100 50% 
2-27-92 84-13 T45 REE sec2! 1/4NE 7320 404 
3-02-92  B5-03 14S R6E sec3! 1/4SE 7880 60% 
3-30-92  B6-03 T4S R4E sec23 1/4NE 7500 30% 
3-30-92  Bb-03 T4$ R4E sec24 1/4NW = 7840 40% 
3-22-92  B7-08 T45 RSE sec29 1/45H 8000 50% 
3-04-92  B8-0! TSS REE seci8 1/4NW 76090 854 
3-04-92 88-03 TSS RSE secl! 1/4SH 7080 302 
3-10-92 — B9-04 TSS R4E sect3 1/45& 7200 50% 
3-10-92 89-05 TSS RSE seci9 1/4NH 6900 30% 
3-11-92 — B10-02 T6S RSE secl9 1/4NE 7360 40% 
3-11-92 B10-05 T65 RSE sec 5 1/4SW 6560 122 
3-13-92 BL1-01 TBS R4E sec25 1/4NE = 7045 70% 
3-13-92  BL1-02 TAS R4E sec24 1/4SE 7449 204 
3-13-92 B11-03 T8S R4E seci4 1/4SW 97740 o0u 
3-13-92 B11-03 T8S R4E sec24 1/4NH 7700 30% 
3-13-92  BL1-07 TOS R4E sec35 1/45E 7840 35% 
3-13-92  B11-07 TES R4E sec 2 1/4SK 8300 152 
3-13-92  BL1-09 T7S R4E sec26 1/4NW 6840 15% 

B12-01 T8S RSE secl9 1/4NE 7180 25% 
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4 NH = new moon, F@ = first quarter, FM = full moon, L@ = last quarter 
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locations. Boreal owls were detected on all aspects, but 
north to west were most common, accounting for 62% of the 
observations. Five boreal owl locations were on private 
land and therefore timber stand information was not 
available. At 20 of the remaining 21 locations. boreal owls 
were not found in stands with less than 40% crown cover. 
Fourteen boreal owls were found in association with 
lodgepole pine stands (66%). Only five boreal owls were 
found in association with subalpine fir and one of these 
locations was among a sparse stand of whitebark pine. Nine 
locations were associated with douglas fir. 

Boreal owls were found in continuous forests as well as 
those fragmented by timber management. Two routes were 
located in a pristine forest near Yellowstone National Park. 
11 out of the 26 boreal owl locations (42%) were on these 
two routes. These stands are categorized most often as 
lodgepole with greater than 40% crown cover. However. while 
surveying we noted that the stands were generally mixed 
forests with significant amounts of subalpine fir and 


douglas fir. 


DISCUSSION 


These surveys demonstrate that boreal owls are present 
on the Bozeman District of the Gallatin National Forest in 
the Bangtails and the Gallatin Mountain Range (Fig 3). The 


flammulated owl was not observed in this survey and its 


Presence is still unknown. 

Boreal owls were heard at high elevations. 6500-8300 
feet and on all aspects. The most common aspect was north. 
On the Lewis and Clark National Forest the elevation for 
locations were 6400-8080 feet, similar to surveys in 
southwestern Montana where elevations were 6000-7800 feet. 
The Lewis and Clark survey found west to be the most common 
aspect, while in southwest Montana east was the most common 
aspect. 

Boreal owls were most frequently found in lodgepole 
pine forests as identified by stand information made 
available at the Bozeman District office. This is 
consistent with findings on the Lewis and Clark National 
Forest where 7 out of 8 of the boreal owl locations were in 
lodgepole pine stands (J. Carlson 1991). Stands are 
identified by the most abundant tree species, and several 
other species may be present. This was directly noted in 
the pristine area of this survey where stands are mostly 
identified as lodgepole pine and significant amounts of 
subalpine and douglas fir were observed in this area. 
Hayward (1989) observed boreal owl singing locations and 
nest sites were found frequently in mixed conifer. 39.4% of 
the time, and that pure lodgepole pine was the only abundant 
forest type not used for nesting. Using only stand data 
available in the District offices can be very miss leading 
when identifying boreal owl habitat. Subsequent surveys 


should involve ground truthing stands to identify habitat at 


boreal owl singing locations. 

Twenty boreal owl locations were in forests with at 
least 40% crown cover. During winter, deep snow in clear- 
cuts and meadows restrict prey availability to owls. While 
under the forest canopy, especially dense spruce-fir 
forests, snow is not as deep and small mammals are more 
available (Hayward 1989). At the time of the survey, it was 
noted that the unseasonably warm weather was melting the 
surface of the snow and an extremely hard crust was forming 
at night. It is suspected that owls were restricted to 


dense forests for foraging. 


RECOMMENDATIONS 


Surveys for the flammulated owl should continue on the 
Bozeman District and else where in Montana. So little is 
known about this species in Montana that distribution data 
is vital to the National Forest Service when making 
decisions in forest management. 

Boreal owls have been found throughout western Montana 
and it is now more important to focus on boreal owl habitat 
and population dynamics in relation to timber management. 
Surveys should focus on locating nests. Information that 
could be gathered once nest sites are found include: nesting 
success, food habits, and micro and macro habitat 
requirements. By conducting a full investigation radio 


transmitters could be used to gather information on critical 


foraging habitat. roosting habitat. dispersal of fledglings 
and the interconnection of geographically distinct 


populations. 
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